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Summary 

Clomlphene citrate has estrogenic and teratogenic effects on the developmg rat and human fetal genital tract. Clomiphene citrate 
was given subcutaneously to newly born rats by daily injections of 100 µg/kg and changes caused by clomiphene in female rats 
were investigated at 28 and 35 days. Depending upon the effect of clomiphene citrate, histopathological changes such as the obser
vation of polygonal shaped nodular cells in the uterus epithelium and presence of erythrocytes in free nature in the stroma were 
considered as important findings. 
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Introduction 

There has been considerable interest in the mechanism 
of action of triphenylethylene antiestrogens because of 
their ability to antagonise many of the actions of estro
gen. Clomiphene citrate, a synthetic estrogen agonist
antagonist, has been extensively used in clinical medicine 
for the induction of ovulation in ovulatory women [l, 2]. 
Tripheny le thy lene -derived antiestrogens-tamoxifen, 
nafoxidine and clomiphene result in a long retention of 
the estrogen receptor in the nuclei of uterine cells, resul
ting in a long-lasting increase in uterine weight [3]. Clo
miphene citrate has estrogenic and teratogenic effects on 
the developing rat and human fetal genital tract [ 4, 5]. 
Abnormalities have been observed in the genital organs 
of rats treated neonatally with antiestrogen; adenosis-like 
lesions in the cervicovaginal epithelium, suppression of 
uterine glands and uterine hypoplasia and ovarian dysge
nesis [5, 6, 7, 8]. 

Moreover, hypertrophy in the epithelium and stroma of 
uterine glands was observed in mature and ovariectomi
zed mature rats due to an antiestrogen effect, whereas 
atrophy was seen in the epithelium and stroma with long
term antiestrogen effects [ 6, 7, 8]. The present paper 
deals with the histopathological changes in the uterus of 
rats treated neonatally with clomiphene citrate. 

Materials and Methods 

Rats were kept at room temperature in animal houses (four 
groups of female litters); 28-day and 35-day-old treated rats and 
the corresponding controls were subcutaneously given daily 
injections of 100 µg/kg clomiphene citrate suspended in 0.02 ml 
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of saline for 5 days starting on the day of birth. The animals 
were killed by ketamine anesthesia at 28 and 35 days of age. 
The dissected tissues were fixed in IO% formaldehyde dehy
drated and embedded in parafin and then sectioned transversally 
at 4-6 µm. The resulting parafin sections were stained with stai
ning methods such as hematoxilen eosin and Masson tripple. 
The stained sections were observed under an illuminated micro
scope, and photographed with a photomicroscope. The changes 
were then histopathologically evaluated. 

Results 

The histopathological changes in rats treated neona
tally with clomiphene citrate were examined in compari
son to controls. The uterine epithelium cells acquired a 
cylindrical shape, proliferation in the epithelium and 
were elongated in height at 28 days in rats given clo
miphene citrate (Fig. 1). The accumulation of cells in free 
nature of the basal membrane and the musculature layer 
however, appeared to be normal (Fig. 2). The uterine 
epithelium of the age-matched controls was composed of 
a single layer of cuboidal cells (Fig. 3). At 35 days there 
was elongation in the uterine epithelium, papillary deve
lopment toward the lumen, dilation in blood vessels and 
an increase in erythrocytes in free nature beneath the 
epithelium connective tissues in clomiphene injected 
animals (Fig. 4). The uterine epithelium of 35-day-old 
controls preserved its cuboidal shape (Fig. 5). 

Discussion 

The potential teratogenic and cardiogenic effects of 
exogen estrogens on the development of various genital 
canals in human and experimental animals are well 
known [6, 7, 8]. In animal models, exogenous hormones 






